In the artiola, the notion of limit elements of mappings is applied to studying closed mappings, those having closed graphs and w-Darboux mappings (of. [2] - [6 ] )0 Moreover, the purpose of the paper is to investigate the notion of points of closedness of mappings which was introduced by R. Pawlak in [6] , To begin with, let us establish some notation and recall the most important definitions.
All mappings to be considered here are defined on Hausdorff spaces and take values in Hausdorff spaces. All spaces are assumed to be Hausdorff. The space of real numbers with the natural topology is denoted by R. As usual, N denotes the set of positive integers. The derived set of A is denoted by A^. The fact that f is a mapping of a space X to a space Y is written in symbols as f: X -+> Y (we do not require the continuity of f). The graph of f: X Y is denoted by G(f). All other symbols are standard. Generally, the notation here conforms to that of [l] .
Definitions (cf. [6] ). Let f: X -*• Y. (1) A point ye Y is called a limit element of f at a point xeX if there exists a net {xg; se s}cX \{x} such that x = lim x a and y = lim f(x_J. Denote by L(f,x) the set seS 8 seS 8 of all limit elements of f at x. (2) A point yeL(f,x) is called a (*) -limit element of f at x if, for any net fx : seS)cX such that x = lim x" and E. Wajoh y = lim f(x«J, there exists s"e S for which f(x_) » y when-
se o ^ ever s > sQ. Denote by L (f,x) the set of all (*)-limit elements of f at x.
(3) If L(f,x) \ {f(x)} cL*(f,x), then we say that x is a point of closedness of f or, equivalently, that f is closed at Xo (4) If L(f,x) c{f(x)}, then we say that the graph of f is closed at x. Theorem 1.
For e\jery mapping f: X -* Y, any point xeX and any base U(x) of neighbourhoods of x, we have:
Proof.
(ii) For a point y e Y, let T(y) be a base of neighbourhoods of y. Suppose first that y e f(U) d whenever Uell(x). To each UeU-(x) and VeV(y) we can assign some X (U V) 6 U s 110 * 1 ^at fU(u vj) eVNl {y}« us define, for Une\i(x) and VQer(y) (n=i,2), that (U^V^ $ (U2,V2) if U1 3U2 and V1 sVg. The set S = U(x) *T(y) is direoted by the relation ^ . The net (U,V) es} converges to x and the net {f(x(y (U,V) es} converges to yj therefore y fc, L*(f,x).
Conversely, if y e L(f,x) \ L*(f,x), then there exists a net {xi} t e t}c X such that f(xt) 4 y for any t e T, lim x+ = x and lim f(xt) = y, so y e f(U) d whenever UelL(x). teT x teT This completes the proof of (ii).
Property (iii) follows from (i) and (ii). Property (iv) is a consequenoe of (iii). A closed mapping f of a regular space X to a compact spaoe Y is continuous at a point xe X if and only if f" (y) is closed whenever ye L(f,x) \{f(x)}. Theorem 6, Let f be a closed mapping of a first--countable space X to a first-countable space Y. For any x eX, the following conditions are equivalent«
In view of [6; Theorem 1(a)], x is a point of closedness of f, so xef" 1 (y) whenever y tL(f,x). Theorems 3 and 6 imply The ore m 7. A closed mapping f of a first-countable space X to a first-countable compact spaoe Y is continuous at a point x eX if and only if f (y) is closed whenever y e L(f,x) \{f(x)}. Let us observe that if xeT(f,y) d , then, for any neighbourhoods U and V of x and y, resp., we have f(U \{x}) nV 4 0, so, by Theorem l(i), xeT(f,y)} therefore the set T(f,y) is closed (cf. [4j Theorem 3.3]).
Theorem 8" Let f be a closed mapping of a locally sequentially compact spaoe X to a Freohet space Y and let x e X. If x *T(f,y) d for any y e L(f,x) \ (f(x)}, than x is a point of closedness of f.
]. There exists a neighbourhood W of x such that WnT(f,y) = {x}" We can find a neighbourhood U of x such that U is sequentially j compact and Uc W. According to Theorem l(ii), y e f(U) , so there exists a sequence neN} of elements of U such that lim f(x"") = y and f(x") i y for any neN. As U is sequentially neN 
Proof.
If each point of X is a point of closedness of f, then arguing similarly as in the proof of Theorem 1(b) in [6] , we deduce that f is closed. Sinoe every sequentially compact regular space is locally sequentially compact, Theorem 8 completes the proof. Proof.
Take a base tl(x) of neighbourhoods of x suoh that, for any W e ll(x), either f(W) is dense in itself or f(W) = {f(x)}. If y e L*(f,x), then, by Theorem l(ii), we oan find U e U(x) such that y e f(U) \ f(U) d j hence f(U) = = {f(x)} beoause f(U) is not dense in itself.
Let us note a few consequences of Theorem 11. Theorem 12.
Let f be a d-mapping of a connected space X to a apace Y. If L*(f,x) ^ 0 for any xe X then f is constant.
Consider any x0e X. By Theorem 11, the set A = f" 1 x is a point of closedness of f$ (iii) the graph of f is closed at xj
The implications (i) =J> (ii) and (iii) (iv) (v) (vi) (vii) are obvious. That (ii) =5. (iii) follows from Theorem 13» Hence it suffices to show that (vii) (viii) (i). .first of all, let us fix any base IL(x) of neighbourhoods of x such that f(U) is connected for each U e U(x). Suppose that (viii) does not hold. Take an arbitrary ycL(f,x) \ {f(x)} and consider any neighbourhood V of y. Since Y is rimoompaot, there exists an open neighbourhood W of y such that f(x) te;
WcV and K = Pr W is compact. For each U e U(x), we have f(U) \ W 4 0 ana f(U) n W ^ 0; hence, the connectedness of f(U) implies that f(U) n K t 0. As f(x) *,K, then f(U\{x})nK ^ 0 for any U e U(x) and, consequently, fl {f(U \ {x}) : U e U(x)}nK^0 because K is oompact. It follows from Theorem 1(1) that KnL(f,x) 4 0} therefore y is an accumulation point of L(f,x), so (vii) (viii). Assume (viii) and suppose that (i) does not hold. There exists a neighbourhood V of f(x) such that (V\{f(x)})n n L(f,x) = 0 and, moreover, f(U) \ V 4 0 for any U e U(x). let us take an open neighbourhood W of f(x) such that WcV and Fr W is compact. Then f(U) n Pr W ji 0 for any U e U(x). Using the same arguments as in the proof of the implication (vii) (viii), we obtain that L(f,x) nPr W / 0. This contradicts the fact that (V \ (f(x)}) nL(f,x) = 0. Hence (viii) (i). ' The example of [5, p» 772] points out that the assumption of rimaompaotness is needed in the above theorem.
Theorem 18 Suppose that f is a mapping of a space X to a rimcompact space Y. If f(X) is a closed subset of Y, xQeX is a w-Darboux point of f and, moreover, the set fx e l! x, s T(f,f(x))} is finite, then f is continuous at x".
In the case where f(X) is closed in Y, we have L(f(x ; • cf(x); hence the proposition follows from Corollary 3.
Our next theorem is a generalization of Theorem 2"3(c) of [2] . 
